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CHAPTER 1 INTRODUCTION
Whether gaining health insurance by individuals has contributed to an
improved access to and utilization of health care and preventive services has long been
a policy debate among the policymakers, researchers, and health sector professional.
While the largest share of the total world health care spending is made by the US on
its own health sector, ensuring a universal health coverage still remains a challenge.
On the other hand, while gaining insurance is expected to increase medical care access
and utilization, it may not be always barrier-free. It is important to make sure that the
coverage expansion is associated with a smooth process of accessing and utilizing the
required care. However, the above is only one side of the story, which focuses on the
demand-side responsiveness. It is equally important to understand the capacity
constraints of the providers, and how they adjust to changes in coverage expansion.
Supply-side responses might be restricted to the availability of the required resources,
including time, and as well the volume of already insured individuals. Given the
above, this dissertation presents two related essays focusing on health insurance,
health care access, and medical care utilization. While the main variable interest in
both papers is insurance status, the first essay focuses on access measures that go
beyond the conventional measures, and the second essay analyses care utilization in
the hospital Emergency Department (ED). The first paper investigates any possible
correlation between insurance status and extended definitions of health care access.
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Rather than focusing on the conventional measures of access, e.g. usual source of care,
forgone needed care, and delay in seeking care, it emphasizes measures that express
challenges in accessing primary care. Using five years of pooled data from the National
Health Interview Survey, we seek answers to two questions; whether having health
insurance reduces difficulty in getting an appointment with the provider and whether
the probability of being refused as a new patient by the provider is lower for an insured
individual. We analyze different sub-samples of the data as well. The above research
questions are investigated for low-income respondents to see if the estimated effects
are stronger for them. We compare the magnitudes of the estimated effects between
the periods before and after the implementation of insurance expansion provisions
under the Affordable Care Act.
While the first paper analyzes the demand-side responses to changes in health
insurance status using survey data, the second paper explores any likely changes in
the provider’s practice due to coverage changes arising from the rollout of the
Affordable Care Act (ACA). Using visit-level data from the State Emergency
Department Databases, we explore if the provision of Medicaid expansion under the
ACA affected the ED practices. We measure the estimates effects of Medicaid
expansion on the number of procedures performed and diagnosis for the two
neighboring states of Iowa and Wisconsin, where the first expanded the Medicaid
eligibility for all adults up to 138% of FPL and the latter chose to opt out of the
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expansion policy not following the ACA guidelines. By using a difference-ofdifferences technique, a quasi-experimental design, and considering Iowa as treatment
state and Wisconsin as control, we estimated the ED utilization effects of Medicaid
expansion. Additionally, we compared the practice-level changes with the complexity
of ED visit in the two states using an even study. We also investigated how the
emergent and non-emergent ED visits got affected due to insurance gain in the
expanding state. The next two chapters of this dissertation present the two essays,
explaining the study contributions, methodologies, and the results in detail.
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CHAPTER 2 HEALTH INSURANCE COVERAGE AND CHALLENGES IN
ACCESSING OUTPATIENT CARE
2.1 Introduction
The utilization of quality medical care and evidence-based preventive services
are instrumental in preventing morbidities, decreasing unwanted disabilities, and
finally, building a healthy workforce. It is the barrier-free access to health care services
that can facilitate a timely use of the required medical and preventive services, a
prerequisite to promote and maintain a sound condition of population health. While
an increased access to health services does not necessarily mean a better health status,
ensuring the required health care services enables those needing them to enjoy an
improved lifetime health. However, the concept of access or barrier to health care
services is often limited to certain variables. Previous studies that used survey data
often viewed access as whether respondents had health insurance, had a regular place
to visit to seek medical care, visited provider’s office, forwent the needed medical care,
or delayed seeking medical care.
Being financially able or having health insurance alone does not necessarily
ensure a smooth access to health services. There might be additional factors playing a
key role in making medical services truly accessible. Factors beyond the abovementioned conventional access measures include whether providers and other
required medical resources are available within a reasonable distance, whether it’s
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untroubled to have an appointment with provider, or whether a physician can be seen
in a timely manner. Finding a physician who is easy to communicate with and
trustworthy to the patient matters as well (AHRQ, 2016). One can imagine a potential
association between having health insurance and these extended definitions of health
care access measures. While the study by Hall, Lemak, Steingraber, & Schaffer (2008)
argues for some of these extended definitions of access measures, literature on the
likely impacts of insurance status and such measures is scarce. In this study, we
specifically focus on to what extent individual’s insurance status can explain the ease
or difficulty level relating to access to health care services at the outpatient settings,
such as a provider’s office or a clinic. This paper adds to the literature by showing that
having health insurance reduces the probability of: 1) facing trouble in finding a
general doctor or provider, and 2) being refused as a new patient by the doctor’s office
or a clinic.
Identifying the relationship between insurance coverage and health care access
is challenging, as the choice of health insurance and health status are closely linked.
Therefore, health insurance might be endogenous (Cameron, Trivedi, Milne, &
Piggott, 1988; Schellhorn, 2001). Individuals in poor health might be more likely to
have health insurance compared to those in better health, leading to selection bias in
the estimated effects of insurance. Our cross-sectional study addresses this concern in
two ways. First, we include a good number of health-related variables, such as health
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status, health behavior, and functional limitations reported by the respondents,
reducing the concern that the estimated effects of insurance are driven by healthinsurance-specific health status differences. Second, we take an IV approach in this
study using respondent’s self-employment status and total combined family income
by following Meer & Rosen (2004) and Vera-Hernández (1999). We present evidence
that self-employment status and family income are reasonable to satisfy the required
conditions of a suitable IV in the present context.
The results to be presented in this paper will suggest that insurance coverage
affects the probability of accessing health care services in the outpatient setting. We
find that self-employment status and family income are two good predictors of
insurance coverage. When treated as exogenous, ordinary least square (OLS) estimates
show that having health insurance decreases the probability of difficulty in finding a
general physician and that of being refused by the doctor’s office or clinic as a new
patient. After controlling for endogeneity using self-employment and family income
as IVs, the two-stage least square (2SLS) strategy produces estimates that are consistent
with those found from the previously estimated simpler model. The 2SLS estimates
are about 4 to 8 times bigger than the OLS estimates. More specifically, having
insurance reduces the probability of facing trouble in finding general physician and
that of being refused by the physician’s office as a new patient by 7.3 and 6.3
percentage points, respectively. These results are stable and consistent with the
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subsequent results obtained from a robustness check, involving a sample of
individuals earning below 250% of the Federal Poverty Level (FPL).
The next section reviews the relevant literature. The third section presents the
specific research questions, the data, and the variables used. It also presents the
econometric model and the empirical strategy used to analyze the data. The fourth
section presents the descriptive statistics and the regression results. The fifth section
discusses the results, and the final section concludes.
2.2 Literature review
There is a large literature that includes studies investigating the relationship
between various predisposing, enabling, and need factors and access and utilization
measures of medical care, including preventive services1. Aside from looking at the
determinants of access and utilization in general, the enabling factor that gained much
attention is insurance and that is mainly due to its high policy relevance in the context
of US. Many studies have convincingly shown that insurance status is a powerful
predictor of medical care access and utilization (Currie & Gruber, 1996). Having

One of the frequently used conceptual frameworks to understand the access to care and utilization of
medical services is the one proposed by Andersen (1995), which involves three types of factors namely
predisposing, enabling, and need factors. Predisposing factors portray the social standing of individuals
and generally include the various socio-economic factors, such as age, sex, and education. Enabling
factors are the ones that enable individuals to access or utilize the health care services. They could be
individual-level (e.g. income, insurance) or community-level (e.g. availability of hospital) factors. The
final factor of Andersen’s model, need, includes those expressing one’s need for medical care, for
example, self-reported health condition.
1
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insurance also affects the utilization of various preventive services by individuals of
specific age groups and sex (Pagán, Puig, & Soldo, 2007a; Rivera-Hernandez &
Galarraga, 2015). Those with health insurance are more likely to have a regular source
of care (Newacheck, Stoddard, Hughes, & Pearl, 1998) . Individuals lacking health
insurance are found more likely to forgo the needed medical care and delay receiving
the required care (Hoffman & Paradise, 2008; Sommers, Buchmueller, Decker, Carey,
& Kronick, 2012). Outpatient visits and inpatients admissions have also been found to
be correlated with insurance status (T. C. Buchmueller, Grumbach, Kronick, & Kahn,
2005). While insurance status shouldn’t play a big role in accessing emergency care
given the provisions of the Emergency Medical Treatment and Labor Act (EMTALA),
evidence shows that the randomized control design of the Oregon study finds that
Medicaid expansion significantly increased the emergency department use (Taubman,
Allen, Wright, Baicker, & Finkelstein, 2014a). Studies have investigated the effects of
having health insurance on health outcome and mortality rates as well. Insured are
less likely to have progressed states of disease and mortality rates (Hadley, 2003; Ross
& Mirowsky, 2000).
A small and growing literature focuses on the link between insurance coverage
and provider’s behavior. While some of these focus on the impact of public health
insurance expansions on provider response, others evaluates provider behavior in
response to changes in insurance status using a number of varying outcome measures.

9

Baker & Royalty (2000) examine the impact of coverage expansions in the form of
expanding Medicaid eligibility and increase in Medicaid fees for the prenatal care and
delivery for the pregnant women on the provider behavior. They find that expanding
Medicaid eligibility increases access to public clinics or hospitals but not to private
practices for the pregnant women. Garthwaite (2012) examines the impact of coverage
expansions for children through the implementation of the State Children’s Health
Insurance Program (SCHIP) on pediatrician’s response. They find that although the
expansions increase pediatrician’s participation in the program, their average number
of hours worked falls. A recent study by T. Buchmueller, Miller, & Vujicic (2016)
focuses on Medicaid dental coverage expansions for all individuals eligible for
Medicaid. The study finds that the expansions increases Medicaid participation by
dentists, and they see more publicly insured patients. They also find that although
dentists’ supply of visit rises, it moderately increases the wait times at the office. Their
results show that the dentists were able to meet an increased demand due to
expansions by using a larger use of dental hygienists. Some studies have examined
provider characteristics as determinants of patient acceptance for the Medicare
beneficiaries. For example, Rodgers & Musacchio (1983) show that economic factors
and the probability of receiving payment are the major determinants of patient
acceptance for the Medicare population. However, financial incentives aimed at
providers might not be the only determinant of patient acceptance. A number of
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characteristics relating to patients, providers, and health care markets affect provider’s
decision to accept Medicare patients (Ferry, Gornick, Newton, & Hackerman, 1980). In
a similar analysis, Hasnain, Hibbard, & Weeks (1992) find that individuals with a poor
health condition, higher cost sensitivity, home ownership, and without supplementary
insurance have a higher probability of reporting physician acceptance than those
without such characteristics. The above review of literature shows that the causal
impact of insurance status on the extended measures of access was estimated mainly
based on provider’s characteristics. In this paper, we control for individuals
characteristics and model the expanded definitions of access to outpatient care by
using a large pooled sample of working age adults.
2.3 Method
2.3.1 Data
In this paper, we focus on two research questions. First, we examine if insurance
status affects the probability of facing trouble in accessing care provided by a general
doctor. Second, if the insured are less likely to be refused by the provider’s office as a
new patient than uninsured. To explore this, we use aggregated National Health
Interview Survey (NHIS) data from 2011 through 2015. NHIS, dispensed by the
National Center for Health Statistics, is an annual cross-sectional survey that collects
information on demographics, health care access, utilization of health care and
preventive services, and health insurance coverage, among other things, for a
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nationally representative sample of the non-institutionalized individuals in the United
States. The survey respondents are selected through a complex design involving
stratification, clustering, and multi-stage sampling. Each year, about 35,000 selected
households are interviewed in person. Our study uses information from the sample
adult and person files of the selected years and is restricted to adults aged between 18
and 64, because those below and above this age limit might not be actively
participating in the labor force. In addition, many aged 65 and above prepare for
retirement and qualify for a number of health care plans including Medicare 2. We start
with a total of 104,296 observations for which there are no missing values on the
variables used. Restricting the sample to adults gets us 97,141 observations, which
constitute the final study sample. Weighted statistical procedures will be used in all
analyses.
2.3.2 Outcome variables
We focus on two health care access measures which are dichotomous in nature.
‘Faced trouble’, an outcome variable describing if the respondent experienced a
difficulty in accessing provider’s care, is based on the survey question “during the past
12 months, did you have any trouble finding a general doctor or provider who would

2

Another practical reason is that a number of key variables come from the sample adult file, a dataset

containing information that are restricted to individuals aged 18 years and above.
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see you?” The second outcome variable ‘refused’ is based on the question “during the
past 12 months, were you told by a doctor’s office or a clinic that they would not accept
you as a new patient?”3
2.3.3 Independent variables
The main independent variable of interest is ‘insured’ taking a value of 1 if the
respondent is covered by at least one type of public or private health insurance plans
and of 0 if not. The survey explicitly asked if the respondent was covered by any of the
following insurance types: private health insurance, Medicare, Medicaid, military
health care, state-sponsored health plan, and other government program4. Following
Andersen’s behavioral model, we assume the health care access measures in
consideration are determined by a number predisposing, enabling, and need factors.
The predisposing factors included in the regression equations are age, gender, marital
status, educational attainment, and race. Individual-level enabling factors include
health insurance coverage, personal yearly income, availability of a regular or usual
place of care that one can go to when gets sick. Past provider visits, and respondent’s

3

The two outcome measures of ‘faced trouble’ and ‘refused’ are based on two separate survey questions
and are not conditional on each other. The simple correlation coefficient between the two variables is
0.49.
4
There are individuals having multiple types of health plan. However, we use an indicator for insurance
status with the categories of insured and uninsured to lessen the potential endogeneity problem in the
model and to keep the analysis simple. It can be mentioned that such indicator is directly provided by
the NCHS data files.
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smoking and alcohol drinking status, self-reported health status5, having functional
limitation of any type, and suffering from chronic conditions 6 are the need factors
included. We use the same specification for modeling both outcome variables. Finally,
we control all models for time using year dummies with 2011 as the reference year and
for regional variations using region dummies for Northeast, Midwest, South, and
West7. Studies using similar specification as ours include (Pagán, Puig, & Soldo, 2007b;
Tarraf, Vega, & González, 2014)
2.3.4 Empirical strategy
This study uses the weight, strata, and the primary sampling unit variables
available in the NHIS data files to account for the complex design of the survey,
stratification, clustering, and the probability sampling. Data weighted this way will
produce national estimates. After pooling five years of data, we divide the weight
variable by 5 (the number of years aggregated) as recommended by Parsons et al.
(2014). This simple procedure weighs the data appropriately and produces correct
estimates as long as the number of observations remain more or less the same for each

5

Self-reported health status are categorized as ‘excellent’, ‘very good’, ‘good’, and ‘fair or poor’ based
on the survey question “would you say your health in general is excellent, very good, good, fair, or
poor?”
6
The chronic conditions include cancer, asthma, diabetes, angina, arthritis, hypertension, kidney,
stroke, coronary heart disease (CHD), heart attack, and other heart diseases. We use dummy variable
for each of these diseases in the estimation of our regression equations. However, the variables don’t
necessarily represent purely mutually-exclusive categories for the diseases, as it is possible for
respondents to be inflicted with more than one chronic conditions.
7
Table A1 in appendix lists all variables used in the regression models along with their descriptions.
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of the survey years8. We use Stata 14 software and take advantage of its survey
procedures in performing the statistical analyses. We begin by presenting a summary
of the demographic and the basic health-related characteristics of the data by insurance
status. A similar set of descriptive statistics by self-employment status is also presented
to highlight the differences between two groups of self-employed and wage-earners in
terms health characteristics and socio-demographics9.
First, to identify the determinants of insurance status and to have some ideas
about if the two proposed IVs, self-employment status and family income, belong to
the insurance equation, we estimate the following in the probit model framework:

𝐶𝑖∗ = 𝛾𝑐𝑖 + 𝛾𝑐𝑖 𝑋𝑖 + 𝜀𝑐𝑖

(1)

𝐶𝑖 = 1 𝑓𝑜𝑟 𝐶𝑖∗ > 0, 𝑎𝑛𝑑 0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

where 𝐶𝑖∗ is the probability of being insured, 𝑋𝑖 is the vector of the observed factors
that might affect the insurance status of respondent i, and 𝜀𝑐𝑖 is the stochastic error
term.

8

The numbers of observations coming from the years 2011, 2012, 2013, 2014, and 2015 are 18,907, 19,626,
19,560, 20,459, and 18,589, respectively.
9 The dichotomous variable ‘self-employed’ was recoded as self-employed and wage-earner from a
variable classifying workers with categories ‘working in a private company for salary or wages’, ‘a
federal government staff member’, ‘a state government staff member’, ‘a local government staff
member’, ‘self-employed in own business, professional practice or farm’, and ‘working without pay in
a family-owned business or farm’.
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We model probability of facing trouble in finding a provider and that of being
refused by a doctor’s office or a clinic as a new patient as a function of respondent’s
insurance status, predisposing, enabling, need and other factors as follows:

𝐻𝑖∗ = 𝛾ℎ𝑖 + 𝛾ℎ𝑖 𝑋𝑖 + 𝛾𝑖 𝐶𝑖 + 𝜀ℎ𝑖

(2)

𝐻𝑖 = 1 𝑓𝑜𝑟 𝐻𝑖∗ > 0, 𝑎𝑛𝑑 0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

where 𝐻𝑖∗ is the probability of the outcome variable in question to happen and 𝐻𝑖 is
the observed value of the corresponding outcome variable for respondent i. Whether
or not an individual is insured is indicated by 𝐶𝑖 , 𝑋𝑖 is the vector of all observed factors,
and 𝜀ℎ𝑖 represents the stochastic error term.
We start with a linear probability model (LPM) to estimate the probability of
happening of the outcome variables without any correction for endogeneity.
Following Angrist (2001), we then estimate the model with the two-stage least square
(2SLS) technique where self-employment status and family income serve as IVs for
insurance status. Such a procedure will provide consistent estimates given the
dichotomous nature of the potentially endogenous treatment variable. We estimate
three separate regression models in the 2SLS framework for each of the outcome
measures, showing robustness of the estimated results. The first model is adjusted for
only the predisposing factors, the second is adjusted for both predisposing and
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enabling factors, and the final model is the complete model that is adjusted for all the
factors. As further robustness check, we run regressions using a sample that includes
low-income respondents, those earning below 250% of the FPL.
We argue that the opportunity cost of time is higher for the self-employed than
are for the wage-earners, and that makes them less likely to access or utilize health care
services. On the contrary, there is no obvious reason to believe that an individual’s
self-employment status itself should matter in accessing health services. One might
argue that it is possible for individuals to select into self-employment, especially when
someone finds it physically challenging to hold a job as a wage-earner; however, there
is little evidence to support this (Holtz-Eakin, Penrod, & Rosen, 1996). While it is
possible that some unobservable heterogeneity exists, the study data characteristics
don’t provide a clear indication of a systematic difference between the wage-earners
and the self-employed. We select the second IV, family income, based on the belief that
it is highly and positively correlated with individual’s insurance status but not directly
with health care access. In view of the above, we take an IV approach in estimating the
regression equations of interest10.

10

Previous study showing that self-employment status of individuals may be an ideal IV for insurance

coverage includes (Meer & Rosen, 2004).
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2.4 Results
2.4.1 Data characteristics
Columns (1), (2), and (3) of Table 1 show the distributions for various sociodemographic variables of the overall sample, the uninsured sub-sample, and the
insured sub-sample, respectively. The uninsured are younger than the insured
population; the mean ages for the two groups are 37 and 41 years, respectively.
Females constitute about 49% of the insured and 41% of the uninsured adults. NonHispanic Blacks, non-Hispanic Whites, and Hispanics make up 12%, 66%, and 16%,
respectively, of the overall sample. About 34% of the uninsured adults are Hispanics
as opposed to 12% of the insured. More than two-thirds, approximately 70%, of
insured are non-Hispanic White compared with about 47% of the insured group.
Respondents with and without coverage also differ in terms of personal total annual
income. Individuals with college and above are more likely to be insured (52% vs.
22%), and those in the less than high school category are more likely to be uninsured
(29% vs. 8%). There exists a large and a statistically significant difference between the
insured and uninsured in terms of marital status; the insured are more likely to be
married (58%) than the uninsured (38%). Never-married individuals constitute about
32% and 22% of the uninsured and insured sub-samples, respectively. About 13% of
the uninsured report being self-employed as opposed to a little more than 6% of the
insured population.
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Columns (1), (2), and (3) of Table 2 present information on health care access,
utilization, health behavior, and chronic conditions for the overall sample, the
uninsured sub-sample, and the insured sub-sample, respectively. The first two rows
of the table present the percentages of all adults and that of the uninsured and insured
adults who reported health care access barriers in the outpatient settings during the
previous 12 months preceding the survey. A total of 2,622 adults (2.7% of the overall
sample) reported having been faced trouble in finding a general doctor or a provider
who would see them. About 2,136 adults (2.2% of the sample) reported they were not
accepted by the provider’s office or clinic as a new patient. A statistically significant
difference in experiencing a difficulty while accessing provider’s care is observed
between the two groups of uninsured and insured adults. The uninsured are more
likely to face trouble in accessing care at the provider’s office. More than 5% (about 977
respondents) of the uninsured experienced trouble in finding a provider as opposed
to 2.14% (about 1,685 respondents) of the insured population. On the other hand, the
percentages of uninsured and insured adults reporting a non-acceptance by
physician’s office or clinic are 3.37% (619 respondents) and 1.96% (1,543 respondents),
respectively.
The uninsured and insured sub-samples tend to vary in terms of self-reported
health status as well. Those in the low-quality health status category are more likely to
be uninsured. For example, about 10% of the uninsured reported to be in a fair or a
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poor health condition as opposed to 5% of the insured adults. On the contrary, those
in excellent health condition are more likely to be insured (35% vs. 29%). A large and
statistically significant difference is observed in health care services utilized in the past
12-month period before the survey between people with and without health
insurance11. About 89% of the respondents with insurance coverage had a usual or
regular place to seek health care services when required. In contrast, more than half
the uninsured population lack a usual place for seeking such services. Insured are
more likely to have visited provider’s office in the past 12 months prior to the survey
(3.27 vs. 1.62). Table 2 also presents the health behavior characteristics of the study
sample making use of the smoking and alcohol consumption levels. Heavy smokers
are more likely to be uninsured (23% vs. 12%). On the other hand, those who never
smoked or formerly smoked are less likely to be uninsured. The alcohol consumption
behavior of the two groups are somewhat different. Moderate and heavy drinkers are
more likely to be insured (25% vs. 22%), while the lifetime abstainers are more likely
to be uninsured (20% vs. 15%). Table 2 includes information on the prevalence of
chronic conditions and status of the overall functional limitations as well. The
approximate percentages of insured and uninsured adults possessing a functional

11

The difference in means of all variables except the one for the chronic condition of kidney between

the two groups of insured and uninsured were found to be statistically significant.
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limitation due to chronic condition(s) or other reasons are about the same (23%). While
asthma, arthritis, and hypertension are the most prevalent chronic diseases in the two
groups, respondents suffering from these diseases are more likely to be insured12.
2.4.2 Factors affecting insurance status
We start (Table 3) with identifying the determinants of health insurance and
examining the relevance of individual’s self-employment status and family income as
IVs. We accomplish this by estimating a probit model. The estimated coefficients and
the average marginal effects are presented in columns (1) and (2), respectively. We find
self-employment status to be highly and negatively correlated with insurance
coverage status. The value of average marginal effect implies that, on average, selfemployed are 10 percentage points less likely to be insured than are the wage-earners.
While the magnitude of the marginal effect of family income on insurance is small, the
correlation between the two variables is highly significant. Compared with Hispanics,
other race groups show more likelihood of having health coverage. As expected, nonHispanic Whites are 10 percentage points more likely to be insured than Hispanics on
average. Income and education also show a highly significant and positive relationship

12

According to CDC, percentages of adults aged 18 or more diagnosed with Asthma and Arthritis are

8.3 (20.4 million) and 23.7 (57.9 million), respectively, and the percent of adults aged 20 and more with
hypertension is 33.2 in 2016 (FastStats, 2017).
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with holding health insurance. The probability of being insured increases with the
level of educational attainment. Widowed, divorced, never married, and those living
with partners are found to have less probability of being insured compared with
married respondents. Those having a usual place of seeking health care, on average,
are 22% more likely to hold insurance. The probability of having insurance increases
as past provider visit increases.
The relationship between self-reported health condition and the probability of
holding health insurance is negative. Those in good health and in poor or fair health
are, on average, 1.7 and 5 percentage points, respectively, less likely to be insured than
those in excellent health condition. This might be attributable to the fact that a
noticeable percentage of respondents suffer from one or more chronic conditions. On
average, light and heavy smokers are, respectively, 3.8 and 6 percentage points less
likely than those who never smoked. This finding is consistent with Buchmueller,
Couffinhal, Grignon, & Perronnin (2004) and is suggestive of the explanation that
smokers show a risky health behavior and put less value on health compared with
nonsmokers. However, the case of alcohol consumers is somewhat different. An
average infrequent or light drinker and an average moderate or heavy drinker are,
respectively, 1.3 and 2.2 percentage points more likely than the lifetime abstainer of
alcohol.
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2.4.3 Effects of insurance on access to care
We use the 2SLS estimator with self-employment and family income as IVs to
correct for endogeneity. In our context, the first stage involves regressing the
potentially endogenous choice to have insurance on all exogenous variables, selfemployment, and family income. Tables 4 presents the full results for the OLS and the
2SLS regressions of the probability of facing trouble in finding a general doctor from
different models. Column (1) shows the results for the OLS regression, and the
remaining columns pertain to IV regressions. Model in column (2) includes only
predisposing factors and that in column (3) includes both predisposing and enabling
characteristics. Finally, columns (4) and (5), respectively, show the first-stage and the
second-stage results for the 2SLS regressions for the complete model that includes all
covariates. The estimated results show health insurance has a negative and significant
effect on the likelihood of facing trouble while seeing a doctor for all models. Including
additional sets of covariates reduces the magnitudes of the estimated coefficients of
insurance status. However, coefficient on insurance status retains a strong statistical
significance even after controlling for all predisposing, enabling, and need factors. The
estimated coefficients on insurance in these three models are 12.5, 8.4, and 7.4
percentage points, respectively. The estimated effect of insurance found form the 2SLS
regression is quite consistent with that found from the simpler model estimated
without any correction for endogeneity. The estimated coefficients on insurance
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corrected for endogeneity are approximately 4 times bigger than the OLS estimate in
magnitude. Finally, the first-stage regression results show a strong association of the
two instrument variables with insurance status although the coefficient on family
income is quite small in magnitude.
The full results for the OLS and the 2SLS regressions of the probability of being
refused as a new patient in doctor’ office are presented in Table 5. The specifications
in the various columns are the same as the ones presented in Table 4 except the
dependent variable. We find a negative and statistically significant impact of insurance
status on the probability of being refused for all models, as in the previous outcome
variable. While adding additional control variables decreases the estimated effects of
insurance status, they are always found statistically significant, consistent in terms of
direction of change, and of sizeable magnitude. In second, third, and the fourth
models, the estimated effects of insurance status on the probability of being refused
are 9.2, 6.9, and 6.3 percentage points, respectively. The 2SLS estimate is found to be
about 8 times bigger than the one found using the naïve OLS regression (0.08 percent
vs. 6.3 percent).13

13

Although our analysis doesn’t consider elderly, aged above 64 years, the sample includes 5,377
respondents having only Medicare. We run 2SLS regression excluding those observations and found
the coefficients on insurance for ‘faced trouble’ and ‘refused’ equations to be -0.0741 and -0.063, both
with a p-value of less than 0.001.
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Looking at the control variables, the estimated coefficients on self-reported
health status and functional limitation are statistically significant and show the desired
signs. People in good and fair or poor health conditions are more likely to face
difficulty in finding a provider and to be refused by the provider’s office compared
with those in an excellent health condition. For instance, patient in fair or poor health
are 2.2 percentage points more likely to report challenges in finding a doctor compared
with the baseline category. Respondent with functional limitation due to one or more
chronic conditions or unknown reasons are 2% more likely to face trouble in seeing a
provider comparted with those without such limitation. Heavy smokers in comparison
with those who never smoked and heavy alcohol drinkers compared with those who
never drank alcohol report more obstacles in accessing outpatient care. Gender is
always found to be positively and significantly correlated with the probability of
facing challenge. The probability of facing trouble in getting doctor’s appointment and
being refused is higher for females. Compared with the least square estimates,
coefficients on the remaining control variables from IV regressions were also found to
be largely consistent.
2.4.4 Robustness analysis
On average, the low-income individuals have less access to health care services
than others in the US population (Andersen, Davidson, & Baumeister, 2014). Given
this, a sub-sample of our data that includes only low-income individuals should
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exhibit more challenge in accessing provider’s care, leading to a higher estimated
effects of insurance than those found for the full sample. We run several regressions
for a sample of individuals earning less than 250 percent of FPL. Colum (1) of Table 6
presents partial results of the 2SLS regressions of the probability of facing trouble to
see a doctor and that of being refused by a doctor’s office for the low-income
individuals of our sample. Controlling for all predisposing, enabling, and need factors,
estimated effects of insurance on both the outcome variables are now bigger in
magnitude compared with the full sample. More specifically, when corrected for
endogeneity, having insurance decreases the probability of facing difficulty in getting
an appointment with doctor by 15.6 percentage points for the low-income individuals,
an estimate that is 2 times bigger than the one found for the full sample. On the other,
health insurance shows an estimated effect of 10 percentage points on the probability
of being refused for low-income respondents as opposed to an effect of 6.3 percentage
points found for the full sample. These results make us confident about the access
effects of health insurance found from the main regressions14. We estimate similar

14

To explore how changes in insurance status have affected the extended definitions of access measures
we estimate equation 2 using a sub-sample of middle and high income respondents of our data, that is,
those earning more than equals 250% of FPL. The estimated coefficients on ‘faced trouble’ and ‘refused’
are -0.0719 and -0.0612, respectively, both showing a significance level of 1%. As expected, the
magnitude of these estimates are smaller than the ones obtained from the low-income sample,
supporting the argument that economically well-off individuals are less likely to face challenge in
accessing medical care. The size of the coefficients are comparable with the main estimated coefficients
of interests, reiterating the robustness of our results.
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specifications to explore any likely differential effects of health insurance on
experiencing challenges in accessing outpatient care between the pre and postimplementation periods of the rollout of the ACA. The estimated effects of having
insurance on facing trouble in finding a doctor before and after the full implementation
of the ACA in 2014 are 12.2 and 19.3 percentage points, respectively (columns 2 and 3
of Table 6). While insurance doesn’t show a statistically significant impact on being
refused by a doctor during the pre-implementation period, it retains the expected sign
of direction. Finally, having insurance is found to a have a negative impact of 15.4
percentage points on ‘refused’ after the coverage reforms got fully implemented. In
comparison, the post-ACA estimated effects are 7 to 10 percent bigger than those of
the pre-ACA period. These results from the sample of low-income people together
indicate that gaining of insurance by previously uninsured has helped them
experience a reduced level of difficulty in accessing primary care. This finding is
consistent with Sommers, Blendon, & Orav (2016) and Shartzer, Long, & Anderson
(2015), which show that the various provisions under the ACA including Medicaid
expansions have increased access to care for the low-income adults.
2.5 Discussion
We examined the relationship between health coverage and adult access to
provider’s care using pooled NHIS data from 2011 to 2015. Our main results indicate
that there exists a difference in the probability of facing challenges in accessing
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provider’s services between adults with and without health coverage that is
statistically significant. The estimated effects are large. The insured are 7.3 percentage
points less likely to face trouble in finding a general doctor and 6.3 percentage points
less likely to be refused by the provider’s office or a clinic as a new patient. Insured
adults between 18 and 64 years of age differ from those lacking insurance with respect
to socio-demographic features, health condition, and utilization of medical resources
as well. The former are more likely to be older and female, more likely to have higher
educational attainment, and more likely to be married than the uninsured. A larger
proportion of insured adults report being in better health compared with those who
are uninsured. Those in worst health and having functional limitations are more likely
to be uninsured. A larger proportion of insured adults reported provider’s office visit
and maintaining a usual place for seeking care compared to the uninsured, suggesting
that those with insurance coverage face a limited barrier in accessing outpatient care.
The above results together mean that insurance coverage has a major role in
determining the ease or difficulty associated with accessing health care services. The
results emphasize on the importance of expanding insurance access for the uninsured
adults aged between 18 and 64 years. Historically, public policy has not addressed
health insurance coverage for working age adults, with Medicaid and Medicare aimed
at young and elderly. While the Affordable Care Act (ACA) expanded Medicaid
coverage to a portion of these adults, all states have not yet expanded. Our results
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focus particularly on the importance of expanding health care access for those with the
worst health condition and functionally limited. That may be accomplished by
extending the coverage of the existing programs with a special focus on those in poor
health condition, or, alternatively, taking a special health coverage plan dedicated to
them.
This study is conditional upon a number of limitations. Firstly, we modeled the
access measures of ‘faced trouble’ and ‘refused’ from the respondent’s perspective and
not from the physician’s perspective. Accordingly, we controlled for the observed
characteristics of the respondents, making use of the concepts of various predisposing,
enabling, and need factors following the Anderson’s framework. However, there
might be factors pertaining to the provider’s side that can potentially affect their
willingness to supply the demanded care, as evident from the literature review. For
example, factors such as financial incentives aimed at physicians, physician’s time
constraints, and scope and availability of medical resources might play important roles
in shaping provider’s behavior. Secondly, the access measures studied in this paper,
being reported by the respondents themselves, are self-perceived, making the
definition of facing challenge in seeing a provider subjective. In the third place, the
main regressor of interest, insurance status, is recoded by NCHS based on a number
of coverage-related variables and is supplied as a dichotomous variable with levels:
covered and not covered. In this regard, a respondent might be covered by one or more
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health plans which might vary in terms of range of benefits for health care services
offered. Finally, the insured are the respondents who reported having insurance
coverage of any type, public or private, right at the time of interview, while the
questions with regard to seeing providers refer to the last 12 months. However, it is
possible that some respondents among the insured were continuously insured for the
entire 12-months period, while the rest were not. The data don’t allow us to account
for exactly what time during the reference period they lacked coverage. Finally, as
mentioned earlier, we used self-employment and family income status of respondent
as IVs. Therefore, the precision of estimates is contingent upon the suitability of these
instruments.
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Table 1 Summary of demographic characteristics by insurance coverage status
(1)
(2)
(3)
Variable
All
Uninsured
Insured
Age
40.50
37.27
41.16
Female (%)
48.00
41.00
49.00
Race
Hispanic (%)
15.78
33.82
12.11
Non-Hispanic White (%)
66.20
46.93
70.12
Non-Hispanic Black (%)
11.67
13.77
11.25
Non-Hispanic Asian (%)
5.56
4.28
5.81
Non-Hispanic other (%)
0.79
1.21
0.7
lnincome
10.17
9.56
10.30
Education
Less than high school (%)
11.91
29.13
8.4
High school (%)
20.66
28.39
19.09
Some college (%)
20.51
20.16
20.58
College and above (%)
46.92
22.31
51.92
Marital status
Married (%)
54.91
37.73
58.4
Widowed (%)
1.21
1.29
1.2
Divorced or separated (%)
10.86
14.15
10.19
Never married (%)
23.96
32.02
22.32
Living with partner (%)
9.06
14.81
7.9
Self-employed (%)
7.75
13.34
6.62
No. of observations
97,141
18,376
78,765
Source: 2011-2015, NHIS
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Table 2 Summary of basic health characteristics by insurance status
(1)
(2)
(3)
All
Uninsured
Insured
Faced trouble (%)
2.68
5.32
2.14
Refused (%)
2.20
3.37
1.96
Health status
Excellent (%)
33.86
28.86
34.88
Very good (%)
35.51
30.75
36.48
Good (%)
24.43
29.96
23.31
Fair or poor (%)
6.19
10.42
5.33
Usual place (%)
82.55
49.41
89.28
Provider visit
2.99
1.62
3.27
Smoking
Never smoked (%)
63.69
55.54
65.34
Former smoker (%)
18.36
14.45
19.16
Light smoker (%)
4.48
6.89
3.99
Heavy smoker (%)
13.47
23.12
11.51
Alcohol
Lifetime abstainer (%)
15.72
19.99
14.86
Former drinker (%)
10.00
11.57
9.69
Infrequent or light drinker (%)
50.02
46.01
50.84
Moderate or heavy drinker (%)
24.25
22.43
24.62
Functionally Limited (%)
22.88
23.41
22.77
Chronic condition
Asthma (%)
12.01
10.56
12.3
Cancer (%)
4.35
2.49
4.73
Diabetes (%)
6.12
5.47
6.25
Arthritis (%)
14.24
9.74
15.16
Kidney (%)
0.66
0.86
0.62
Hypertension (%)
20.96
17.05
21.76
CHD1 (%)
1.49
1.32
1.52
Angina (%)
0.73
0.83
0.71
Stroke (%)
0.81
0.87
0.08
Heart attack (%)
1.06
1.08
1.06
2
Other heart disease (%)
4.39
3.45
4.58
No. of observations
97,141
18,376
78,765
Source: 2011-2015, NHIS
1 CHD stands for coronary heart disease , 2 Includes heart diseases other than CHD
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Table 3 Determinants of insurance status (full regression results from probit model)
(1)

(2)

Coefficient

Marginal effects

Self-employed
-0.588*** (-20.51)
-0.1029447
Family income
0.00000761*** (27.80)
0.00000133
Age
0.00115 (1.59)
0.0002015
Female
0.0144 (0.90)
0.0025123
Race
Hispanic (base)
Non-Hispanic White
0.499*** (22.72)
0.0980028
Non-Hispanic Black
0.356*** (14.33)
0.0733823
Non-Hispanic Asian
0.404*** (11.71)
0.0819082
Non-Hispanic other
0.125 (1.07)
0.0276986
Education
< high school (base)
High school
0.206*** (8.93)
0.0431264
Some college
0.357*** (14.18)
0.0710546
College and above
0.488*** (20.75)
0.0927805
Marital status
Married (base)
Widowed
-0.0770 (-1.37)
-0.0130572
Divorced or separated
-0.186*** (-8.45)
-0.0327862
Never married
-0.126*** (-6.10)
-0.0217646
Living with partner
-0.325*** (-12.68)
-0.0602156
Ln(income)
0.0746*** (9.71)
0.0130633
Usual place
0.961*** (55.15)
0.2213944
Health status
Excellent (base)
Very good
-0.00178 (-0.09)
-0.0003019
Good
-0.0981*** (-4.60)
-0.0172742
Fair or poor
-0.267*** (-7.91)
-0.0498369
Provider visit
0.0478*** (17.85)
0.0083591
Functionally limited
-0.101*** (-5.15)
-0.0180273
Smoking
Never smoked (base)
Former smoker
-0.0608** (-3.04)
-0.0104078
Light smoker
-0.215*** (-6.70)
-0.038875
Heavy smoker
-0.317*** (-13.82)
-0.0593697
Alcohol
Lifetime abstainer (base)
Former drinker
0.00787 (0.28)
0.0014373
Infrequent or light drinker
0.0714** (3.15)
0.0127579
Moderate or heavy drinker
0.123*** (4.58)
0.0216393
Chronic condition dummies
Yes
Constant
-1.595*** (-20.15)
No. of observations
97,205
Relevant population size
141,425,132
Note: The dependent variable ‘insured’ assumes a value of 1 if the respondent reported having
insurance, otherwise 0. t statistics in parentheses, * p < 0.05, ** p < 0.01, *** p < 0.001
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Table 4 The probability of facing trouble in finding a general doctor or provider (full
result from OLS and 2SLS regressions)
Model 1
(OLS)
Insured

-0.0188***
(-7.19)

Model 2 (IV)

Model 3 (IV)

Second stage
-0.125***
(-12.16)

Second stage
-0.0836***
(-5.36)

Self-employed

Female
Race
Hispanic (base)
Non-Hispanic
White
Non-Hispanic
Black
Non-Hispanic
Asian
Non-Hispanic
other
Education
< high school
(base)
High school
Some college
College and
above
Marital status
Married (base)
Widowed
Divorced or
separated
Never married
Living with
partner
Ln(income)

Usual place

First stage

Second stage
-0.0738***
(-4.32)

0.000269***
(-3.66)
0.00730***
(4.79)

0.000168**

0.0000405

-0.118***
(-18.34)
0.000000814***
(25.20)
-0.000175

(2.79)
0.0133***
(10.21)

(0.62)
0.0108***
(7.33)

(-1.35)
0.00511
(1.79)

(-3.80)
0.00765***
(4.99)

0.00142

0.0212***

0.0135***

0.119***

0.00846**

(0.65)
0.00305

(7.83)
0.0200***

(4.67)
0.0111***

(21.33)
0.0978***

(2.73)
0.00865*

(1.08)
-0.00178

(6.28)
0.00862**

(3.38)
0.00402

(15.37)
0.104***

(2.50)
0.00462

(-0.60)
0.0148

(2.67)
0.0245*

(1.23)
0.0224

(15.46)
0.0393

(1.30)
0.0178

(1.28)

(2.53)

(1.93)

(1.32)

(1.51)

-0.00684**
(-2.92)
0.000405
(0.16)
0.00211

-0.00567*
(-2.12)
0.00549
(1.71)
0.00529

-0.00353
(-1.11)
0.00690
(1.84)
0.00727

0.0856***
(13.03)
0.123***
(18.73)
0.133***

-0.00159
(-0.53)
0.00803*
(2.26)
0.0107**

(0.90)

(1.65)

(1.84)

(21.40)

(2.94)

-0.00144
(-0.28)
0.00604*

-0.00227
(-0.52)
0.00825**

-0.00243
(-0.49)
0.00547

-0.0111
(-0.99)
-0.0365***

-0.00307
(-0.60)
0.00283

(2.59)
-0.00217
(-1.13)
0.00303

(3.30)
-0.00314
(-1.56)
-0.000900

(1.88)
-0.00413*
(-2.01)
0.00165

(-8.36)
-0.0223***
(-5.41)
-0.0669***

(1.02)
-0.00411
(-1.96)
-0.000924

(1.08)
-0.00236***

(-0.28)

(0.50)
-0.00133

(-11.95)
0.0213***

(-0.27)
-0.000302

(-1.54)
-0.00478
(-0.87)

(12.23)
0.289***
(52.19)

(-0.35)
-0.0103
(-1.86)

Family income
Age

Model 1 (IV)

(-3.47)
-0.0274***
(-10.02)

-0.000282***
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Table 4 (continued)
Health status
Excellent (base)
Very good
Good
Fair or poor
Provider visit
Functionally
limited
Smoking
Never smoked
(base)
Former smoker
Light smoker
Heavy smoker
Alcohol
Lifetime abstainer
(base)
Former drinker
Infrequent or
light drinker
Moderate or
heavy drinker

0.00223
(1.57)
0.00693***
(3.66)
0.0264***
(6.46)
0.000886***
(4.10)
0.0212***

-0.00168
(-0.53)
-0.0218***
(-5.32)
-0.0656***
(-8.65)
0.00718***
(21.74)
-0.0169***

0.00175
(1.22)
0.00531**
(2.76)
0.0221***
(5.12)
0.00131***
(5.32)
0.0203***

(9.64)

(-4.79)

(9.18)

0.00230
(1.34)
0.00237
(0.70)
0.0109***
(4.50)

-0.00552
(-1.73)
-0.0407***
(-5.56)
-0.0652***
(-12.32)

0.00179
(1.01)
-0.000501
(-0.14)
0.00685*
(2.39)

0.00152
(0.60)
0.00251

0.00343
(0.61)
0.0108

0.00123
(0.47)
0.00297

(1.35)
0.00313

(2.38)
0.0178***

(1.51)
0.00398

(1.43)
(3.39)
(1.76)
Condition dummies
Yes
Yes
Yes
Region dummies
Yes
Yes
Yes
Yes
Yes
Year dummies
Yes
Yes
Yes
Yes
Yes
F-statistic
292.72
No. of observations
97,749
123,758
99,189
97,164
97,164
Relevant
142,191,599
178,835,849
144,250,147
141,362,819
141,362,819
population size
Note: The dependent variable ‘faced trouble’ assumes a value of 1 if the respondent reported trouble in finding
a general doctor or provider in the last 12 months and 0 otherwise. t statistics in parentheses, * p < 0.05, ** p <
0.01, *** p < 0.001
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Table 5 The probability of being refused by a doctor or clinic as a new patient (full result
from OLS and 2SLS regressions)
Model 1 (OLS)
Insured

-0.00798***
(-3.54)

Model 2 (IV)
Second stage
-0.0920***
(-9.76)

Model 3 (IV)
Second stage
-0.0687***
(-4.79)

-0.000328***
(-5.41)
0.00785***
(5.67)

0.0000683
(1.32)
0.0145***
(11.28)

-0.0000694
(-1.24)
0.0115***
(8.18)

0.00574**

0.0233***

0.0173***

0.119***

0.0126***

(3.15)
0.00545*

(9.37)
0.0189***

(6.69)
0.0126***

(21.30)
0.0977***

(4.68)
0.0108***

(2.45)
0.000463

(7.35)
0.00834**

(4.53)
0.00488

(15.34)
0.104***

(3.76)
0.00660*

(0.20)
0.00336

(3.10)
0.0209**

(1.83)
0.0125

(15.41)
0.0393

(2.23)
0.00596

(0.48)

(2.88)

(1.64)

(1.32)

(0.80)

-0.00539*
(-2.24)
-0.00141
(-0.55)
0.00172
(0.73)

-0.00245
(-1.00)
0.00660*
(2.30)
0.00691*
(2.52)

-0.000771
(-0.25)
0.00654
(1.81)
0.00906*
(2.50)

0.0855***
(13.00)
0.124***
(18.75)
0.133***
(21.41)

0.000285
(0.10)
0.00649
(1.88)
0.0106**
(3.16)

-0.00446
(-1.05)
0.00277

0.00137
(0.33)
0.00704***

-0.00527
(-1.21)
0.00154

-0.0111
(-0.99)
-0.0364***

-0.00616
(-1.41)
-0.000474

(1.46)
-0.000429
(-0.25)
0.00796**

(3.35)
-0.00151
(-0.86)
0.00296

(0.66)
-0.00217
(-1.18)
0.00635*

(-8.35)
-0.0222***
(-5.41)
-0.0669***

(-0.21)
-0.00212
(-1.16)
0.00387

(2.91)
-0.00203**
(-3.00)
-0.0162***
(-7.05)

(1.03)

(2.07)
-0.000655
(-0.81)
0.00604
(1.18)

(-11.96)
0.0212***
(12.23)
0.289***
(52.35)

(1.25)
0.0000719
(0.09)
0.000668
(0.13)

-0.00170
(-0.54)

-0.000707
(-0.54)

Self-employed
Family income
Age
Female
Race
Hispanic (base)
Non-Hispanic
White
Non-Hispanic
Black
Non-Hispanic
Asian
Non-Hispanic
other
Education
< high school
(base)
High school
Some college
College and above
Marital status
Married (base)
Widowed
Divorced or
separated
Never married
Living with
partner
Ln(income)
Usual place
Health status
Excellent (base)
Very good

-0.000413
(-0.32)

Model 1 (IV)
First stage
Second stage
-0.0631***
(-4.06)
-0.118***
(-18.32)
0.000000815***
(25.23)
-0.000178
-0.000341***
(-1.37)
(-5.56)
0.00508
0.00818***
(1.78)
(5.78)
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Table 5 (continued)
Good
Fair or poor
Provider visit
Functionally limited
Smoking
Never smoked
(base)
Former smoker
Light smoker
Heavy smoker
Alcohol
Lifetime abstainer
(base)
Former drinker
Infrequent or light
drinker
Moderate or heavy
drinker

0.00404*
(2.22)
0.0115***
(3.60)
0.00147***
(6.38)
0.0170***
(8.38)

-0.0218***
(-5.29)
-0.0656***
(-8.65)
0.00716***
(21.50)
-0.0170***
(-4.78)

0.00233
(1.20)
0.00722*
(2.13)
0.00190***
(7.18)
0.0161***
(7.86)

0.00529**
(3.01)
0.00376
(1.23)
0.0120***
(4.86)

-0.00542
(-1.70)
-0.0409***
(-5.56)
-0.0650***
(-12.35)

0.00477**
(2.66)
0.00119
(0.38)
0.00772**
(2.79)

0.00227
(0.99)
0.00541**

0.00338
(0.60)
0.0108

0.00233
(0.98)
0.00593***

(3.18)
0.00558**

(2.37)
0.0176***

(3.35)
0.00657**

(2.73)
(3.36)
(3.08)
Condition dummies
Yes
Yes
Yes
Region dummies
Yes
Yes
Yes
Yes
Yes
Year dummies
Yes
Yes
Yes
Yes
Yes
F-statistic
291.54
No. of observations
97,742
123,739
99,174
97,157
97,157
Relevant population
142,178,183
178,815,394
144,231,295
141,349,402
141,349,402
size
Note: The dependent variable ‘refused’ assumes a value of 1 if the respondent was refused by the doctor’s office as a
new patient in the last 12 months and 0 otherwise.
t statistics in parentheses, * p < 0.05, ** p < 0.01, *** p < 0.001
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Table 6 The probability of facing challenge or refused by a doctor or clinic (partial
2SLS regressions results for individuals having income below 250% of FPL)

Faced trouble
Refused

(1)

(2)

(3)

2011-2015

2011-2013

2014-2015

-0.156***

-0.122**

-0.193**

(-4.58)

(-2.86)

(-3.18)

-0.101***

-0.0557

-0.154**

(-3.60)

(-1.60)

(-3.01)

Note: The first outcome variable ‘faced trouble’ assumes a value of 1 if the respondent reported trouble in
finding a general doctor or provider in the last 12 months and 0 otherwise, and the second outcome variable
‘refused’ assumes a value of 1 if the respondent was refused by the doctor’s office as a new patient in the last
12 months and 0 otherwise. Column (1) presents the estimated effects of insurance status on the outcome
variables of interest for a sample of low-income individuals, earning less than 250% of FPL. Columns (2) and
(3) do the same for the pre and post implementation periods of the Affordable Care Act. All specifications
are controlled for all predisposing, enabling, and need factors, year and region dummies.
t statistics in parentheses, * p < 0.05, ** p < 0.01, *** p < 0.001
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CHAPTER 3 ACA MEDICAID EXPANSIONS AND TREATMENT INTENSITY: A
CASE OF TWO NEIGHBORING STATES
3.1 Introduction
The emergency department (ED) serves as the first point of contact with health
care services for millions of Americans. This paper looks at the impact of expansion of
Medicaid program under the Patient Protection and Affordable Care Act (ACA) on the
provision of medical services in the ED with a special focus on visit-level practice in
two adjacent states, Iowa and Wisconsin. As insurance expansion remains a policy
goal, our paper contributes to understanding the accompanying supply side changes.
The contributions of this paper are several. First, we use ED visits from two adjacent
states to compare similar patient populations.

Second, while Iowa adopted the

Medicaid expansion as mandated by the ACA, Wisconsin chose to opt out of the
expansion, creating a quasi-experimental setting for comparing medical outcomes in
the states. Third, the granularity of the data allows us to focus the analysis on the visit
level, exploring procedure and complexity changes, as well as determining
appropriateness of care. The estimated results show an increase in the procedures
performed, a fall in diagnoses, and a substitution towards higher complexity levels of
treatment in the ED in Iowa. The post-expansion experience in ED practice also
encompasses a decrease in non-emergent visits.
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As of early 2016, the provisions of the ACA extended health insurance coverage
to 20 million previously uninsured adults through the Medicaid expansion and private
health insurance markets (Uberoi, Finegold, & Gee, 2016). Prior to the expansion, for
the uninsured, the ED was often the single source of medical care as EMTALA (1986)
obligated treatment irrespective of ability to pay. The social cost of treating primary
care treatable and non-urgent patients is higher in ED than in primary care office
setting (Bamezai, Melnick, & Nawathe, 2005). A continuing increase in cost and in the
number of uninsured individuals have emerged as focal points in the health care
policy debate for decades. As ED faces the challenges of congestion (Adams, 2013) and
growing costs (Gonzalez Morganti, 2013), the Medicaid expansion under the ACA may
be expected to move care from the ED to the primary care setting.
The impact of Medicaid expansion on ED is likely to be multifaceted. Gaining
insurance may increase access to care for the previously uninsured who mostly use the
ED (Sommers, Buchmueller, Decker, Carey, & Kronick, 2013). Gaining access to
preventive and primary care should reduce ED use among these individuals. On the
other hand, the reduced out-of-pocket expenditure for health care services should
increase all healthcare utilization, including ED use (Newhouse, 1993). According to a
survey conducted in 2010 by the American College of Emergency Physicians, 71% of
the emergency physicians expected a rise in ED visits following the expansion of
Medicaid (Press release of the American College of Emergency Physicians, 2010). Also,
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some types of ED visits should not be affected by insurance status, such as emergent
and non-primary care sensitive care. Depending on the share of such care in patient
composition of the ED, utilization might remain unchanged in the face of an insurance
expansion (Chen, Scheffler, & Chandra, 2011)
The focus of this paper is the impact of the coverage expansion on the intensity
of treatment that might be attributed to hospitals and physicians as a result of ACA
induced Medicaid expansion. We argue that expanding insurance coverage reduces
perceived patient financial challenge, across all patients, which serves as an incentive
for physicians to perform more procedures. In addition, an average increase in
Medicaid reimbursement due to expansion might motivate the hospitals to undertake
more careful billing of procedures and potential upcoding. Though physician don’t
have the discretion to turn away patients from the ED, they can adjust the treatment
intensity levels in response to changes in insurance coverage.
Iowa and Wisconsin serve as interesting comparisons in this setting. Iowa
expanded Medicaid eligibility for all adults up to 138% of the Federal Poverty Level
(FPL) following the ACA guidelines. Wisconsin, its neighbor, expanded coverage to
all adults up to 100% of FPL but did not adopt the ACA expansion. Prior to 2014 in
Wisconsin, however, parental adults were eligible for Medicaid up to 200% of FPL,
with no eligibility for non-parental adults. Thus, while Wisconsin coverage expanded
to non-parental adults, below the ACA mandated level, it has not qualified for the
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funding associated with the Medicaid expansion, and is perceived as a non-expansion
state.
Using data from two neighboring states allows us to reduce population
heterogeneity in terms of socio-economic and demographic features. Also,
consideration of only one expanding state helps reduce the impact of pre-expansion
differences among states. The preexisting differences in Medicaid eligibility between
states may produce differing impacts on ED patient case-mix after the expansion. Iowa
and Wisconsin provide us with the opportunity to study bordering areas, focusing on
patients coming from La Crosse and Dubuque, two adjacent Hospital Referral Regions
(HRRs) extending over both states. We use 2013 and 2014 hospital discharge-level data
from the State Emergency Department Database (SEDD) for these two states.
Our results show that the number of procedures performed increases by 0.63
for each visit in Iowa after expanding Medicaid, and the number of diagnoses
decreases by 0.49. From an event study that tracks the differences between levels of
visit complexities, we find the evidence of parallel substitution towards higher
complexity visits. Analyzing by emergent nature, we find that the number of ED visits
with primary-care treatable and preventable illness decrease by 0.0067 and 0.0043,
respectively. These results indicate that the expansion has appropriately shifted
patients from ED to other settings.
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We structure the rest of the paper as follows. The next section related our
research to the literature in the field. The following section describes the data and the
methods. The subsequent section presents the results followed by a discussion. The
final section concludes.
3.2 Literature review
The present study contributes to two bodies of literature on insurance
expansion: changes in health care utilization and patient case-mix, and physician
response to changing insurance status or generosity. Among those studying changes
in utilization and patient case-mix, the conclusions are mixed. (Miller, 2012) studies
the impact of the Massachusetts health reform of 2006 and finds that the reform caused
between 5 to 8 percent decrease in the ED use. The study also shows a reduction in
non-emergent visits that could be addressed in other settings. However, (Chen et al.,
2011) find no statistically significant effect on ED use while evaluating the effects of
the Massachusetts reform. Using Massachusetts as the treatment and Vermont and
New Hampshire as the control states, they find the insurance expansion under the
reform neither increased nor decreased the ED use compared with the non-expansion
states. A third study on Massachusetts reform by (Smulowitz et al., 2011) analyzes ED
use for three similar 9-month periods before and after the implementation of the
reform for all visits with a special focus on patients with lower-severity conditions.
The results indicate an increase in overall level of ED volume along with a decrease in
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the visits by individuals deemed low-severity compared with those covered by
Medicare and private insurance. Studies based on the Oregon Health Insurance
Experiment (OHIE) also find a positive impact of insurance expansion on ED use.
(Taubman, Allen, Wright, Baicker, & Finkelstein, 2014b) show Medicaid expansion in
Oregon increased ED visits by 0.41 per person or 40% for the treatment group.
(Finkelstein, Taubman, Allen, Wright, & Baicker, 2016) examine the longer term effect
of the insurance expansion. An analysis of the period 2007-2010 suggests that mean
ED visit per person increased by 0.71 during the first 6-month period due to Medicaid
expansion. The estimates were found be similar for the next three 6-month periods
indicating the impact did not fade away over time. These findings are consistent with
those of (DeLeire, Dague, Leininger, Voskuil, & Friedsam, 2013) that examines the
effects of the implementation of the BudgetCare Plus Core Plan, a public health
insurance program launched in Wisconsin in 2009. The policy created a natural
experiment through an automatic enrollment of the childless adults with income less
than 200% of FPL in the Core Plan program. The results show Wisconsin experienced
a 46% increase in the ED utilization after implementing the program.
Findings from the post-ACA research on ED utilization have been mixed as
well. (Sommers, Blendon, Orav, & Epstein, 2016) compare Arkansas and Kentucky,
states that expanded Medicaid and private options, respectively, following the ACA
guidelines, and Texas that did not, in terms of outpatient admission, use of preventive
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care and ED, and find evidence of association between the states’ increased coverage
and a decrease in the ED use in the second year of expansion. An analogous negative
impact on ED use by high-utilizer adults due to ACA Medicaid expansion is shown by
(Gingold, Pierre-Mathieu, Cole, Miller, & Khaldun, 2017). (Wherry & Miller, 2016) use
2010-2014 data from National Health Interview Survey and find no statistically
significant effect on the ED use for the nonelderly adults in the states that expanded
Medicaid compared with states that did not for the second half of 2014. Using a large
a dataset of ED visits in 36 states for 2012- 2014, (Pines et al., 2016) find that although
there was 27.1% increase in visits with Medicaid as the primary payer in the expansion
states, no overall impact on the ED use was observed one year after the ACA
implementation. (Klein et al., 2017) investigating the impact of Medicaid expansion on
ED visits in Maryland found that individuals who were previously uninsured used
ED 43% more or 0.72 additional visits per person after gaining Medicaid compared
with uninsured. Several recent papers find a positive effect of the ACA Medicaid
expansion on ED use. (Nikpay, Freedman, Levy, & Buchmueller, 2017) use state-level
data on 14 expansion states and 11 non-expansion states from State Emergency
Department Databases (SEDD) finding that the ED visits increased in the expansion
states and led to a change in the payer mix. In a similar analysis, using information on
11 non-expansion and 10 expansion states from Hospital ACA Monitoring Project
(HAMP), (Hempstead & Cantor, 2016) find a significant increase in Medicaid-paid ED
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visits. (Dresden et al., 2017) and (C. Garthwaite, Gross, Notowidigdo, & Graves, 2017)
also show that post-ACA Medicaid expansion has caused ED use to increase. Studies
considering the ACA provision allowing parents’ plan to cover young adults, up to
age 26, find a decrease in the ED use. Using

data from National Emergency

Department Sample for the period 2007-2011 and considering young adults between
19 to 25 years of age as the treatment group and those between 27 and 29 as the control
group, (Akosa Antwi, Moriya, Simon, & Sommers, 2015) find a decrease of 1.6 per 1000
young adults in the ED. (Hernandez-Boussard, Burns, Wang, Baker, & Goldstein, 2014)
compare young adults’ ED use before and after the implementation of ACA using SID
and SEDD data from California, New York, and Florida and found a 2.7 fewer ED visits
per 1000 when compared with a slightly older control group. (Hernandez-Boussard,
Morrison, Goldstein, & Hsia, 2016) investigates if the provision has impacted the
diagnosis-specific ED visits among the young adults. Analyzing the SEDD and SID
data for the period 2009-2011, they find the ED visits did not decrease for most of the
diagnostic categories compared with a group of slightly older adults. However, the
ACA provision significantly decrease the visit rate by 0.5% per 1000 young adults
compared with the older adults.
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3.3 Methods
3.3.1 Data sources
This analysis uses administrative discharge data from the State Emergency
Department Databases (SEDD) distributed by the Agency for Healthcare Research and
Quality. We used data from the states of Iowa and Wisconsin for 2013 and 2014 to
analyze treatment in the ED and the inpatient admission rates that originated in the
ED. Information on diagnoses, procedures, expected payer for visit (Medicare,
Medicaid, private, and other), uninsured (self-pay and non-charge), age, sex, and race
are included in the SEDD databases. We supplement the SEDD data with demographic
information such as median household income, poverty, share of households headed
by female from the American Community Survey (ACS) and with information on
unemployment from the Bureau of Labor Statistics (BLS) using patient’s zip code of
residence.
3.3.2 Selection of sample
The years 2013 and 2014 were defined to be the pre-expansion and postexpansion periods. All ED visits in Iowa occurring in 2014 constitute the treatment
group for this analysis while visits in Wisconsin in the same year form the control
group. Our primary sample is the universe of ED visits, 2,354,690 visits in Iowa and
4,026,759 visits in Wisconsin in the two years. We take advantage of unique visit
identifiers provided by the states to study the subsample of repeat ED visits, linking
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multiple visits across time within the state. We restrict the analysis sample to patients
with at least one visit in each year which reduces the sample size to 985,683visits in
Iowa and 1,622,138 visits in Wisconsin in the years. Finally, we restrict our sample to
individuals between 19 and 64 years of age, the age group affected by the expansion,
with a final study sample of 128,413 patients tracked in Iowa (603,998 visits) and
227,936 patients tracked in Wisconsin (1,071,126 visits).
We classify the ED visits into four categories following the New York University
ED Algorithm that makes use of the primary diagnosis codes (Billings, J., Parikh, N.,
Mijanovich, 2000). The categories include non-emergent, emergent but primary care
treatable, emergent but preventable or avoidable, and emergent and non-preventable
or avoidable ED visits15,16.

15

Emergent - ED Care Needed - Not Preventable / Avoidable if ED care was required and ambulatory
care could not have prevented the condition.
Emergent - ED Care Needed - Preventable / Avoidable if ED care was required, but the emergent nature
of the condition was potentially preventable by timely and/or effective ambulatory care.
Emergent - Primary Care Treatable if treatment was required within 12 hours, but care could have been
provided effectively and safely in a primary care setting.
Non-emergent if the patient’s initial complaint, presenting symptoms, vital signs, medical history, and
age indicate that immediate care was not required within 12 hours.
16
ED visit level determined according to the following CPT codes: Level 1 (CPT99281) includes an initial
assessment without medication or treatment, and uncomplicated procedures such as suture removal or
dressing change. Level 2 (CPT 99282) requires expanded problem focused history, expanded problem
focused examination, and medical decision making of low complexity; Level 3 (CPT 99283) requires
expanded problem focused history, expanded problem focused examination, and medical decision
making of moderate complexity; Level 4 (CPT 99284) requires a detailed history, a detailed examination,
and medical decision making of moderate complexity; Level 5 (CPT 99285) within the constraints
imposed by the urgency of the patient’s clinical condition and/or mental status, requires a
comprehensive history, a comprehensive examination, and medical decision making of high
complexity.
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3.3.3 Data analysis
We use a quasi-experimental difference-in-differences (DD) design to analyze
the impact on the outcomes of interest including procedures, diagnoses, emergency
care intensity levels, and appropriateness of care. The use of DD while comparing
expansion state Iowa and non-expansion state Wisconsin removes any likely change
in the health care markets independent of expansion, isolating the effect of a health
care policy change from any inherent changes in the health care markets and in the
patient mix caused by the policy change. One challenge to evaluate the impact of
insurance expansion is the change in the patient case-mix. We address this issue by
using the longitudinal data we have created using the visit linking feature of the
databases. Restricting sample to patients with at least one visit in each year allows us
to perform patient level fixed effect estimation. In addition, controlling for primary
diagnostic category in each specification accounts for an increase in visit frequency by
the newly insured. Furthermore, we remove hospital level variability by controlling
for hospital level fixed effects and payer mix.
We estimate the following linear regression model:

𝑌𝑖𝑡ℎ𝑠 = 𝛼 + 𝛽1 𝑎𝑓𝑡𝑒𝑟𝑡 + 𝛽2 𝑒𝑥𝑝𝑎𝑛𝑑𝑠 + 𝛽3 𝑒𝑥𝑝𝑎𝑛𝑑𝑠 ∗ 𝑎𝑓𝑡𝑒𝑟𝑡 + Ω𝑋𝑖𝑡 + Π𝑍𝑖𝑡 + 𝜃𝑖 + 𝛾ℎ + 𝜖𝑖𝑡ℎ𝑠 (1)
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where 𝑌𝑖𝑡ℎ represents one of the outcome variables of interest for individual i at time t,
in hospital h. 𝑎𝑓𝑡𝑒𝑟𝑡 is a dummy variable indicating the expansion period, 𝑒𝑥𝑝𝑎𝑛𝑑𝑠 is
an indicator variable for Iowa, and 𝑒𝑥𝑝𝑎𝑛𝑑𝑠 ∗ 𝑎𝑓𝑡𝑒𝑟𝑡 is the interaction for Iowa in the
expansion period. Hence, the coefficients𝛽1, 𝛽2, and 𝛽3 describe the DD structure. The
vectors 𝑋𝑖𝑡 and 𝑍𝑖𝑡 include all time-varying covariates of patient characteristics and
those of zip code specific characteristics, respectively. 𝜃𝑖 represents the individual
fixed effects which eliminate any patient-level variation caused by expansion. 𝛾ℎ
represents the hospital fixed effects which remove hospital specific trends. In
specifications where individual and hospital fixed effects are included, the 𝑒𝑥𝑝𝑎𝑛𝑑𝑠
indicator is omitted.
To test common trend assumption, as well as to observe the time trend, we
analyze the data by quarter, as our data includes only two years. The quarterly event
study is estimated using the following specification:

𝑄4 2014

𝑌𝑖𝑡ℎ = 𝛼 +

∑
𝑗=𝑄2 2013

𝑄4 2014

𝛾𝑗 𝑄𝑗 +

∑

𝛽𝑗 𝑒𝑥𝑝𝑎𝑛𝑑ℎ ∗ 𝑄𝑗 + Ω𝑋𝑖𝑡 + Π𝑍𝑖𝑡 + 𝜃𝑖 + 𝛾ℎ + 𝜖𝑖𝑡ℎ (2)

𝑗=𝑄2 2013

In this specification, 𝑄𝑗 ’s are quarter dummies, and hence the coefficients on the
interaction terms, 𝛽𝑗 , are the difference in the outcome measure between expansion
and non-expansion states for the given quarter compared to the first quarter of 2013.
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Because Wisconsin did not retain its 2013 eligibility requirements in 2014, as
part of our robustness analysis, we limit our analysis to two hospital referral regions
(HRR) which straddle the Iowa and Wisconsin border.

We re-estimate our

specifications within these two HRRs to further reduce patient variability and systemic
differences among hospitals.
Furthermore, to account for differing responses between highly affected
hospitals and those less affected, we estimate a triple difference model with an
additional layer of stratification. If an increase in procedures occurs primarily due to
the change in Medicaid eligible patient population, EDs with greater change in
Medicaid visits are expected to be affected more.

𝑌𝑖𝑡ℎ = 𝛼 + 𝛽1 𝑎𝑓𝑡𝑒𝑟𝑡 + 𝛽2 𝑒𝑥𝑝𝑎𝑛𝑑ℎ ∗ 𝑎𝑓𝑡𝑒𝑟𝑡 + 𝛽3 ℎ𝑖𝑔ℎℎ ∗ 𝑎𝑓𝑡𝑒𝑟𝑡
+ 𝛽4 𝑒𝑥𝑝𝑎𝑛𝑑ℎ ∗ ℎ𝑖𝑔ℎℎ ∗ 𝑎𝑓𝑡𝑒𝑟𝑡 + Ω𝑋𝑖𝑡 + Π𝑍𝑖𝑡 + 𝜃𝑖 + 𝛾ℎ + 𝜖𝑖𝑡ℎ

(3)

where ℎ𝑖𝑔ℎℎ is a dummy variable for EDs highly affected 17 by Medicaid expansion.
The coefficient 𝛽4 shows the effect of highly impacted hospitals in Iowa in the
expansion period.

17

Highly impacted hospitals are defined to be those for which increase in the proportion of patients with
Medicaid is greater than the median increase for all EDs in the sample. Change in the proportion of
Medicaid visit is calculated as follows:
𝑀𝑒𝑑𝑖𝑐𝑎𝑖𝑑 𝑣𝑖𝑠𝑖𝑡ℎ,2014 𝑀𝑒𝑑𝑖𝑐𝑎𝑖𝑑 𝑣𝑖𝑠𝑖𝑡 ℎ,2013
Δ𝑀𝑒𝑑𝑖𝑐𝑎𝑖𝑑 𝑣𝑖𝑠𝑖𝑡ℎ =
−
𝐴𝑙𝑙 𝑣𝑖𝑠𝑖𝑡𝑠ℎ,2014
𝐴𝑙𝑙 𝑣𝑖𝑠𝑖𝑡𝑠ℎ,2013
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3.4 Results
3.4.1 Data characteristics
Table 7 presents a descriptive statistics of the data for Iowa and Wisconsin
before and after implementation of Medicaid expansion in 2014. Wisconsin and Iowa
have very similar populations, in terms of age and gender, but differ in racial and
ethnic composition. An average adult is 37 years old, and females constitute 63% of
the adult population in each of the states. Medicaid is the largest source of health
insurance in the ED in the two states. As mentioned before, Wisconsin had a generous
Medicaid eligibility limit for parental adults prior to 2014, which they curtailed, but
expanded to non-parental adults, without meeting federal expansion levels in 2014.
As a result, it is not surprising that we find Medicaid cover a larger share of ED visits
in Wisconsin, than in Iowa, before and after the expansion. However, the eligibility
changes had a more drastic impact on ED composition in Iowa, with an 11 percentage
point climb in share of visits after the expansion. Most of the newly eligible patients
appear to be previously self-insured in both states, though Iowa sees a deeper decline
in this group after the expansion. At the ED level, Medicaid share of visits in Wisconsin
increases by 4 percentage points, and 6 percentage points in Iowa. Thus, while
Wisconsin does expand Medicaid coverage in 2014, Iowa sees a greater and more
significant change in patient insurance composition.
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3.4.2 Individual level analysis
We begin with difference-in-differences analysis of our total sample presented
in Table 8. The number of procedures are shown in columns 1 and 3 and diagnoses in
columns 2 and 4, with hospital fixed effects added to individual fixed effects in
columns 3 and 4. All regressions control for individual characteristics such as age,
gender, race, zip code characteristics in patient’s zip code of residence (share of
Medicare population, share of female heads of household in poverty, share of poverty,
median income, and maximum unemployment rate over the previous 12 months),
source of payment, and diagnostic category. The standard errors are clustered at the
patient level. The first row presents the estimated changes in procedures and
diagnoses in Iowa and Wisconsin after expansion and the second row shows the
estimated values for the same in Iowa in 2014. We find an estimated increase of 0.600.63 procedures per visit, for a total increase of 0.35, and a decrease of 0.48-0.49
diagnoses per visit, for a total decrease of -0.31, in Iowa after expansion. The exclusion
of the hospital fixed effects retains the estimated changes in procedures and diagnoses,
attesting to the relative stability of the estimate.
Next, we focus on the severity of visit in the ED. The intensity levels of ED visits
are categorized as ED level 1, ED level 2, ED level 3, ED level 4, and ED level 5
depending on patient’s history, intensity of examination and prescribed medical
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intervention18. We estimate a linear probability model (LPM) of incidence of each level
of complexity, with a DD specification with individual and hospital fixed effects to
analyze the post-expansion treatment intensity in the ED. The estimation results are
presented in Table 9. We find that ED treatment levels 2 and 3 are less likely
(coefficients are -0.0075 and -0.0276, respectively), and more intense visits of levels 4
and 5 are more likely (coefficients are +0.0172 and +0.0042, respectively) to occur in
Iowa in 2014.
We also explore changes in different types of visits as classified by (Billings, J.,
Parikh, N., Mijanovich, 2000) based on their emergent nature19. Table 10 presents the
DD estimates. We find that the emergent/preventable visits and emergent/primary
care treatable visits decrease by .0043 and .0067 points, respectively, in Iowa after

18

ED visit level determined according to the following CPT codes: Level 1 (CPT99281) includes an initial
assessment without medication or treatment, and uncomplicated procedures such as suture removal or
dressing change. Level 2 (CPT 99282) requires expanded problem focused history, expanded problem
focused examination, and medical decision making of low complexity; Level 3 (CPT 99283) requires
expanded problem focused history, expanded problem focused examination, and medical decision
making of moderate complexity; Level 4 (CPT 99284) requires a detailed history, a detailed examination,
and medical decision making of moderate complexity; Level 5 (CPT 99285) within the constraints
imposed by the urgency of the patient’s clinical condition and/or mental status, requires a
comprehensive history, a comprehensive examination, and medical decision making of high
complexity.
19

Emergent - ED Care Needed - Not Preventable / Avoidable if ED care was required and ambulatory
care could not have prevented the condition.
Emergent - ED Care Needed - Preventable / Avoidable if ED care was required, but the emergent nature
of the condition was potentially preventable by timely and/or effective ambulatory care.
Emergent - Primary Care Treatable if treatment was required within 12 hours, but care could have been
provided effectively and safely in a primary care setting.
Non-emergent if the patient’s initial complaint, presenting symptoms, vital signs, medical history, and
age indicate that immediate care was not required within 12 hours.
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expansion. Not controlling for hospital fixed effects, we see comparable estimated
decreases (coefficients are -.0045 and -.0080, respectively) in the two above-mentioned
visit types. We do not find any evidence of an increase in the non-emergent and
emergent/not preventable visits.
3.4.3 Individual level analysis within hospital referral region
To reduce variability among patients population, we next analyze a subsample
of all patients coming from La Crosse and Dubuque20, two Hospital Referral Regions
(HRRs) that are geographically connected and spreading over the two states of Iowa
and Wisconsin. The data characteristics of this sample are shown in Table 11. This
subsample resembles the state-wise sample in terms of age and sex structures of the
patient population. The ED patients from this region show less variability in terms of
composition of insurance types as well. The difference in shares of Medicaid and that
of private insurance as primary payer between the two states in 2013 reduces to 2 and
3 percentage points, respectively. As expected, both share of Medicaid as a primary
payer and Medicaid ratio at the ED in Iowa see greater relative increases compared to
Wisconsin after expansion. In fact, these Medicaid measures in Iowa surpass the
Wisconsin’s ones in 2014. The fall in self-pay and rise in Medicaid share mirror each
other in the two states after expansion.

20

Please find a map of La Crosse and Dubuque in the appendix (Figure A2).
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As before, we first focus on the estimated changes in procedures and diagnoses
for HRR specific subsample. Columns 1 and 3 and columns 2 and 4 in Table 12 include
the DD regression estimates for procedures and diagnoses, respectively. Recognizing
that limiting the sample to two HRRs reduces the power of our estimates, we find
similar, though magnified, results compared to the whole sample. We find evidence
of decrease in diagnoses (0.43 per visit) in the Iowa visits in the HRRs in 2014 as seen
Table 12. We also find 1.26 increase in procedures in Iowa after the expansion, a much
larger effect in magnitude, though the estimate is not significant at conventional
statistical levels21.
3.4.4 Robustness analysis
Critical to the DD identification is the establishment of pre-treatment parallel
trends for the treated and control groups. The data used in this study limits our ability
to test the pre-2014 trends. To circumvent this limitation, we conduct quarterly
analysis of outcome variables starting in the second quarter of 201322. The left and the
right panels of Figure 2 show the regression estimates for low-complexity visits (levels
1 and 2) and high-complexity visits (levels 3, 4, and 5), respectively. Each point on the
coefficients plot captures the estimated difference of visit complexity levels between

21

This estimate is significant at 5.9% level.
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An event study for procedures and diagnoses is presented as figure 1.

56

Wisconsin and Iowa the corresponding quarter as compared to the difference in first
quarter of 2013. Panel (a) in Figure 2 shows both levels 1 and 2 maintain mostly parallel
trends up to the first quarter of 2014 followed by a subsequent statistically significant
decline. A parallel trend in high complexity ED visits is more evident from panel (b)
which depicts a fairly constant estimated differences for the visit levels until the second
quarter of 2014. In particular, we find evidence of substitution between the complexity
levels of 3 and 4 in the last three quarters of the expansion year.
An event study analysis of ED visit complexities shows both lower-level visits
(levels 1 and 2) and higher-level visits (levels 4 and 5) demonstrate a parallel trends
until the last quarter of 2013 compared to the first quarter of that year (Figure 3). Level
1 visits sharply increase in the first quarter of 2014, while level 2 visits start decreasing
in the fourth quarter of 2013, and continues through 2014. Levels 4 visits increase and
level 5 visits decrease starting in the first quarter of 2014, and persist through all the
quarters in 2014. As before, the decline in level 2 visits is mirrored by the rise in level
1 visits, and the decline in level 5 visits in mirrored by the rise in level 4 visits,
suggesting a substitution effect. Level 3 visits show no significant change and are
included in the appendix (Figure A1).
We estimate changes in procedures, diagnoses and ED visit levels with a DD
specification for a sample that includes individuals who were uninsured in 2013 and
gained Medicaid in 2014. The sample includes a total of 212,415 such observations.
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Table A3 presents estimated coefficients on procedures, diagnoses and ED visit levels
for this sample. We find an increase of 0.83 procedures and a decrease of 0.41 diagnoses
per visit in the ED in Iowa. For the complexity types of ED visits, we find a pattern that
is comparable with that of the whole sample. ED level 3 decreases by .0305 and ED
level 4 increases by 0.0233 per visit.
3.5 Discussion
This study finds that intensity of treatment in the ED experiences significant
changes during the first year after the full implementation of the ACA in Iowa. While
the overall post-expansion changes in procedures in the two states is negative, we find
a rise in procedures in Iowa, which can be attributed to providers’ practice changes
given a rise in the proportion of patients with Medicaid in the ED. An opposite pattern
of change is reflected in diagnoses with a smaller net effect. This counterintuitive
result can be attributed to increased specificity of diagnoses through more testing and
procedures. The results are robust to hospital-level variations; an incorporation of
hospital fixed effects does not bring a significant change in the estimates in terms of
magnitude and sign.
The results of the complexity of visits suggest differing conclusions depending
on the sample used. For the entire sample, we find evidence of substitution away from
Level 3 visits towards higher complexity Level 4 visits. When comparing within HRR
state differences, we find a clear substitution towards less complex cases. However,
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at both state and HRR level, we find a sizable and significant rise in procedures and a
decline in diagnoses in Iowa. Iowa also sees a decline in the preventable and primarycare treatable ED visits in 2014, while no significant changes are observed in
unavoidable/non-preventable and non-emergent visits. These results suggest that ED
care providers responded to changes in Medicaid coverage.
This study faces several key limitations. We use visit-level data from hospital
associated EDs in two neighboring states. While they enable us to analyze any likely
supplier-side changes comparing patients with an increased demographic similarity,
the findings may not be generally applicable to all states when evaluating the impact
of the ACA Medicaid expansions. Furthermore, the SEDD data do not contain
information on all required demographic variables. As a result, the use of patient’s zip
code of residence characteristics from ACS and BLS could not adequately control for
demographic variations. In addition, our sample includes only those patients who can
be tracked overtime and had visited ED at least once in both of the study years. While
such a sample is used to reduce the selection problem, one obvious consequence is the
oversampling of female and older adults. A cross-sectional analysis of treatment
intensity using the propensity score matching technique is required to adjust the likely
changes in the patient composition.
Since the ACA mandated Medicaid expansion and launching of health
insurance marketplaces occurred during the same time, it is challenging to isolate the
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effects of the two especially when states differ in terms of exchanges coverages. The
data provides payer information, but it does not specify if the private insurance
holders bought it from health insurance marketplaces or obtained from employers.
Therefore, while we could not completely isolate the impact of the coverage expansion
of health insurance exchanges on treatment from that of Medicaid expansion in Iowa,
controlling for patient’s insurance status mitigates the challenge.
The use of discharge data from the EDs further limits the analysis. The data do
not contain information on the ED treatment received by the patients who first arrived
at the ED and subsequently got admitted to the hospital. A possible future research
might be extending our results into admissions by combining the SID with SEDD.
The complexity analysis by visit type is based on Billings et al. (2000) which
classifies mental sickness, use of substance, and injury related visits by assigning
diagnosis codes separately, and the algorithm does not allow to treat these visits as
non-emergent. However, this approach has been successfully evaluated on an ongoing
basis and serves as the standard for evaluation of ED visits (Ballard et al., 2010; Gandhi
& Sabik, 2014).
The dataset does not identify the visits made by patients from Iowa and
Wisconsin which occurred outside the states during the study period. Finally, our
results are based on data from only one year after the expansion, and therefore
captures only short-term impact of the policy changes under the ACA.
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Table 7 Summary statistics for ED patients in expanding and non-expanding states (2013 -2014)1
2013
Non-Expanding
(Wisconsin)
Age

Expanding
(Iowa)

2014
Non-Expanding
(Wisconsin)

Expanding
(Iowa)

37.22 (12.58)3

37.28 (12.67)

37.42 (12.59)

37.51 (12.75)

Female (%)

0.63 (.48)

0.63 (.48)

0.63 (.48)

0.63 (.48)

Black (%)

0.22 (.42)

0.12 (.32)

0.24 (.43)

0.12 (.32)

Hispanic (%)

0.06 (.24)

0.03 (.17)

0.06 (.24)

0.03 (.17)

Medicaid (%)

0.38 (.48)

0.31 (.46)

0.44 (.50)

0.42 (.49)

Private (%)

0.23 (.42)

0.29 (.45)

0.24 (.43)

0.29 (.46)

Medicare (%)

0.15 (.35)

0.14 (.35)

0.15 (.36)

0.15 (.35)

Self-pay (%)

0.21 (.41)

0.21 (.41)

0.13 (.34)

0.11 (.31)

Medicaid Ratio2 (%)

0.31 (.10)

0.27 (.08)

0.35 (.13)

0.33 (.08)

No. of observations

519,812

297,569

551,314

306,429

Primary Payer:

1

Authors’ calculation from State Emergency Department Databases (SEDD) 2013-2014

2 Medicaid

ratio = (Medicaid visits in ED/All visits in ED)

3 Parentheses

contain standard deviations

Table 8 Difference-in-differences estimates for procedures and diagnoses: whole sample

After
Expand*after
Individual fixed effects
Hospital fixed effects
Individual and zip
controls1
R-squared
No. of observations

Procedures
(1)
-0.31*** (.046)2
0.60*** (.040)
Yes
No
Yes

Diagnoses
(2)
0.18*** (.018)
-0.48*** (.015)
Yes
No
Yes

Procedures
(3)
-0.28*** (.046)
0.63*** (.040)
Yes
Yes
Yes

Diagnoses
(4)
0.18*** (.018)
-0.49*** (.015)
Yes
Yes
Yes

0.14
1,199,619

0.09
1,199,619

0.47
1,199,619

0.52
1,199,619

1 Individual

and zip controls include age, gender, race, population characteristics in patient’s zip code of residence (share of
Medicare population, share of female heads of household in poverty, share of poverty, median income, and maximum
unemployment rate over the previous 12 months), and the diagnostic category.
2 Parentheses

include standard errors, and they are clustered at the individual level.

*** p<0.001, ** p<0.01, * p<0.05
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Table 11. Summary statistics for ED patients in selected HRRs 1
2013
Non-Expanding (Wisconsin) Expanding
(Iowa)
Age
Female (%)
Black (%)
Hispanic (%)
Primary Payer:
Medicaid (%)
Private (%)
Medicare (%)
Self-pay (%)
Medicaid Ratio2 (%)
No. of observations

2014
Non-Expanding Expanding
(Wisconsin)
(Iowa)

38.15 (13.00)3
0.63 (.48)
0.04 (.18)
0.01 (.11)

37.11 (12.95)
0.60 (.49)
0.10 (.30)
0.01 (.11)

38.36 (12.97)
0.62 (.49)
0.03 (.19)
0.02 (.12)

37.29 (13.00)
0.61 (.49)
0.10 (.30)
0.01 (.11)

0.33 (.47)
0.28 (.45)
0.18 (.38)
0.16 (.36)

0.32 (.47)
0.32 (.46)
0.14 (.35)
0.19 (.39)

0.37 (.48)
0.29 (.45)
0.18 (.39)
0.11 (.32)

0.40 (.49)
0.31 (.46)
0.15 (.36)
0.11 (.32)

0.23
(.05)
16,065

0.23 (.05)

0.25 (.05)

0.27 (.04)

12,753

16,844

13,552

1Authors’

calculation from State Emergency Department Databases (SEDD) 2013-2014
ratio = (Medicaid visits in ED/All visits in ED)
3 Parentheses contain standard deviations
2 Medicaid

Table 12 Difference-in-differences estimates for procedures and diagnoses: HRRs sample
Procedures
(1)

Diagnoses
(2)

Procedures
(3)

-0.86 (.657)2

0.12 (.175)

-1.02 (.672)

0.07 (.168)

0.99 (.657)

-0.54** (.177)

1.26 (.667)

-0.43* (.171)

Individual fixed effects

Yes

Yes

Yes

Yes

Hospital fixed effects

No

No

Yes

Yes

Individual and zip controls1

Yes

Yes

Yes

Yes

0.12
40,459

0.03
40,459

0.52
40,459

0.52
40,459

After
Expand*after

R-squared
No. of observations
1 Individual

Diagnoses
(4)

and zip controls include age, gender, race, population characteristics in patient’s zip code of residence (share of
Medicare population, share of female heads of household in poverty, share of poverty, median income, and maximum
unemployment rate over the previous 12 months), and the diagnostic category.
2 Parentheses include standard errors, and they are clustered at the individual level.
*** p<0.001, ** p<0.01, * p<0.05
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Figure 1 Coefficient plot for procedures and diagnoses: whole sample

Figure 2 Coefficient plots for different ED visits: whole sample

Figure 3 Coefficient plots for different ED visits: HRR sample
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CHAPTER 4 CONCLUSION
This dissertation research explores the estimated differences in accessing and
utilizing medical care between insured and uninsured. It is important to understand
to what extent insurance status or coverage expansion is related to the ultimate goals
of providing individuals with the needed care. On the one hand, formulation of
effective policies helps reduce mortalities, morbidities, and disabilities, which
eventually contribute to developing and maintaining a healthy population and
energetic workforce. On the other, better policies will promote an efficient distribution
of financial resources among the various settings of health care services.
The first essay of the dissertation explores the demand-side responses of
individual’s health insurance status change. We use publicly available individual-level
data for the years 2011 through 2015 from the National Health Interview Survey. To
understand how insurance status affects access to primary care settings, we model two
extended definitions of access measure: whether the respondent faced challenged in
getting a provider and whether she or he got refused by the provider’s office. In a
pooled cross-sectional settings, we first estimate a linear probability model. Then, to
mitigate the selection bias issue associated with insurance status we use an IV
approach, with self-employment and total family income used as the instruments. The
results show that individuals with insurance have less likelihood to face trouble in
accessing a provider’s care and of being refused by a provider’s office as a new patient.
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The results are robust to sub-sample analyses, low-income people showing more
probability of facing trouble and of being refused by a provider’s office. For the middle
and high-income people the size of the estimated magnitude decreases. The positive
impacts of the implementation of the ACA also gets reflected in the estimated effects
of insurance status on the outcome measures considered.
The second paper explores the short-term changes in the supply-side practices
associated with the increase in Medicaid eligibility under the ACA. In this analysis, we
used administrative data for the years 2013 and 2014 from the State Emergency
Department Databases. We argue that Iowa is an expanding state while Wisconsin is
not due to reasons mentioned in chapter 3 and use a difference-in-differences method
to explore the supply-side changes in the ED of hospitals. We find that expansion of
Medicaid brings a significant negative change in less severe visits and a positive
change in more severe ones in the expanding state compared to the non-expanding
counterpart. Preventable and primary care treatable ED visits show moderate declines.
We also find that the expanding state sees a significant rise in procedures and a fall in
diagnoses. Our results suggest that as insurance coverage expands, hospitals and
medical providers adjust their practice. Our estimates show that the Medicaid
expansion resulted in more intensive treatment of patients.
The limitations that we faced were explained in detail in the discussion sections
of the respective papers. While there are scopes for future research, which might

67

involve the use of more data and other methods, the findings provide valuable insight
into the likely demand and supply-side responses to changes in insurance status.
While the results may not be generally applicable to patients of all states, there are
some implications of the findings. For ensuring an effective health care delivery
system, bringing people under the universal health care coverage may not be the only
goal. It is equally important that people experience a barrier-fee system when seeing a
provider. Of course, this will in part depend on the overall capacity constraints that
the providers face. It is the efficient use of medical resources in different settings
including the ED that can contribute to an improved access to quality care for
everyone.
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APPENDIX
Table A1 Study variables and their descriptions
Variable

Description

Outcome measures
Faced trouble

Respondent faced difficulty in finding a general doctor or
provider who would see him/her during the past 12 months
prior to the survey.

Refused

Respondent was told by a provider’s office or clinic that they
would not accept him/her as a new patient during the past 12
months prior to the survey.

Covariates
Age

Respondent’s age in years (between 18 and 64)

Female

Respondent’s gender (=1 if female, 0 if male)

Race

Respondent’s race with categories ‘Hispanic’, ‘non-Hispanic
White’, ‘non-Hispanic Black’, ‘non-Hispanic Asian’, and ‘nonHispanic all other race groups’

Ln(income)

Natural log of personal total earnings in the last year

Education

Respondent’s educational level with categories ‘less than high
school’, ‘high school’, ‘some college’, and ‘college and above’

Marital status

Respondent’s marital status with categories ‘married’,
‘widowed’, ‘divorced or separated’, ‘never married’, and
‘living with partner’

Self-employed

Respondent’s self-employment status (=1 if self-employed, 0 if
wage earner)

Family income

Total combined family income

Insured

Respondent’s insurance status (=1 if insured, 0=if uninsured)

Health status

Respondents’ self-reported health status recoded as excellent,
very good, good, and fair or poor based on the survey
question “would you say your health in general is excellent,
very good, good, fair, or poor?”

Usual place

Respondent has a usual place for seeking health care based on
the survey question “is there a place that you usually go to
when you are sick or need advice about your health?” (=1 if
yes, 0 if no)
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Table A1 (continued)
Provider visit

Total number of visits made by respondents to a doctor’s
office, a clinic or some other place during the past 12 months
prior to the survey

Smoking

Respondent’s self-reported smoking status with categories
‘never smoked’, ‘former smoker’, ‘light smoker’, and ‘heavy
smoker’

Alcohol

Respondent’s self-reported alcohol drinking status with
categories ‘lifetime abstainer’, ‘former drinker’, ‘infrequent or
light drinker’, and ‘moderate or heavy drinker’.

Functionally limited

Respondent has a functional limitation recoded by chronic
condition status (=1 if limited, 0 if not limited)

Chronic condition

‘Yes/No’ response for any of the following chronic conditions:
cancer, asthma, diabetes, angina, arthritis, hypertension,
kidney, stroke, coronary heart disease, heart attack, and other
heart disease based on the survey question “have you ever
been told by a physician or health professional that you have ------?” (=1 if yes, 0 if no)

Region

Four census regions of Northeast, Midwest, South, and West

Year

The survey years from 2011 through 2015
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Table A2 Summary statistics by self-employment status
Variable
All
Wage-earner
Faced trouble (%)
2.68
2.6
Refused (%)
2.2
2.14
Age
40.50
40.08
Female (%)
.4754
48.32
Race
Hispanic (%)
15.78
15.81
Non-Hispanic White (%)
66.20
65.69
Non-Hispanic Black (%)
11.67
12.12
Non-Hispanic Asian (%)
5.56
5.56
Non-Hispanic other (%)
0.79
0.81
Ln(income)
10.17
10.18
Education
Less than high school (%)
11.91
11.79
High school (%)
20.66
20.7
Some college (%)
20.51
20.73
College and above (%)
46.92
46.79
Marital status
Married (%)
54.91
53.99
Widowed (%)
1.21
1.21
Divorced or separated (%)
10.86
10.77
Never married (%)
23.96
24.88
Living with partner (%)
9.06
9.15
Insured (%)
83.11
84.13
Health status
Excellent (%)
33.86
33.67
Very good (%)
35.51
35.64
Good (%)
24.43
24.59
Fair or poor (%)
6.19
6.1
Usual place (%)
82.55
82.88
Provider visit
2.99
3.02
Smoking
Never smoked (%)
63.69
63.96
Former smoker (%)
18.36
17.9
Light smoker (%)
4.48
4.54
Heavy smoker (%)
13.47
13.6
Alcohol
Lifetime abstainer (%)
15.72
15.87
Former drinker (%)
10.0
9.93
Infrequent or light drinker (%)
50.02
50.22
Moderate or heavy drinker (%)
24.25
23.97

Self-employed
3.55
2.84
45.6
38.21
15.39
72.28
6.34
5.44
0.54
10.02
13.31
20.28
17.88
48.53
65.82
1.24
11.92
13.02
8.0
70.94
36.22
33.9
22.59
7.28
78.54
2.78
60.46
23.81
3.81
11.92
13.97
10.84
47.63
27.56
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Table A2 (continued)
Functionally Limited (%)
22.88
22.74
24.51
Chronic condition
Asthma (%)
12.01
12.2
9.75
Cancer (%)
4.35
4.28
5.25
Diabetes (%)
6.12
6.12
6.14
Arthritis (%)
14.24
14.09
16.03
Kidney (%)
0.66
0.67
0.59
Hypertension (%)
20.96
20.92
21.54
CHD1 (%)
1.49
1.43
2.16
Angina (%)
0.73
0.72
0.9
Stroke (%)
0.81
0.81
0.88
Heart attack (%)
1.06
1.05
1.15
2
Other heart disease (%)
4.39
4.32
5.22
No. of observations
97,141
89,654
7,487
Source: 2011-2015, NHIS
1 CHD stands for coronary heart disease, 2 Includes heart diseases other than CHD
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Figure A1 Coefficient plot for ED level 3: HRR sample

Figure A2 Map of Hospital Referral Regions, La Crosse and Dubuque
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We estimate the effects of having health insurance on the probability of facing
trouble in accessing provider’s care and that of being refused as a new patient by the
provider’s office in chapter 2 of this dissertation. The NHIS data for 2011-2015 are
pooled. To fight the potential endogeneity problem arising from the selection bias
associated with insurance status we use a 2SLS method with self-employment status
of individual and family income as the instruments. The estimated results show that
having health insurance reduces the probability of facing difficulty in getting
provider’s appointment by 7.3 percentage points. On the other hand, it reduces the
probability of being refused as a new patient by doctor’s office is 6.3 percentage points.
The above results are found controlling for all predisposing, enabling, and need
factors.

85

In the third chapter, we estimate the impact of the implementation of Medicaid
expansion under the Affordable Care Act on provider’s practice in the ED of Iowa and
Wisconsin hospitals. Difference-in-difference technique and 2013-2014 data from the
State Emergency Department Databases are used to capture the causal effect of
coverage expansion on ED treatment practice. Our results show that the number of
procedures performed increased by 0.63 per visit and the number of diagnoses
decreased by 0.49 in Iowa after the implementation of expansion coverage. We find
the evidence of a parallel substitution towards higher complexity visits from an event
study that compares the differences between the levels of ED visit complexities. Our
results also show that the number of primary-care treatable and preventable ED visits
decreases by 0.0067 and 0.0043, respectively. These results are suggestive of an
appropriate shifting of patients from ED to other health care settings.
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